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Abstract 
Since the revision of the health insurance act and the introduction of the flat rate case system 
(SwissDRG), Swiss hospitals have been facing various challenges. One of these is to reduce 
costs in order to enhance competitiveness. As non-medical support services amount to 30 - 
40% of the total costs in a hospital, they are of great importance in meeting this challenge. 
The introduction of the service allocation model for non-medical support services in hospitals 
as well as various research findings have revealed that resource management in hospitals is 
one area where improvement is needed in order to reach the cost reduction target. As industry 
had to overcome the same issue some time ago, the goal was to find if there are resource 
management industry methods and approaches used in industry that can be transferred to the 
hospital context. The insights presented here are based on a comparative literature review and 
subsequently the evaluation of different approaches to resource management. In conclusion it 
will be stressed that several approaches are worthwhile to be taken into consideration for 
further in-depth analysis. As a basis for further development and research projects, the 
Computer Integrated Manufacturing method (Y-CIM) together with the concept of the Point 
of Care (PoC), the extension of the algorithmic approach of the Clinical Pathways and the 
layout of the Supply Chain Operations Reference Model (SCOR) are introduced. 
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Current Situation Of The Swiss Healthcare System 
In Switzerland, a highly interlinked healthcare system has been developing within the past 
years. At least since the revision of the health insurance act and the introduction of the flat 
rate case system (SwissDRG) as of 1/1/2012, Swiss hospitals have been confronted with 
multifaceted challenges. First of all, the financing streams were modified, creating cost 
pressure on healthcare institutions and thus the need for all types of hospitals to be more 
competitive. Secondly, the high expectations which the general public as well as patients have 
of hospital service quality in the German speaking regions of Europe has to be taken into 
consideration in the analysis of this development (Klaus, 2012; Classen, 2012; Marsolek & 
Friesdorf, 2009). Thirdly, Swiss companies in general, but the healthcare sector in particular, 
face a shortage of qualified staff - this problem will be aggravated by the trend towards an 
aging population (Classen, 2009; Busse et al., 2009; Knoth et al., 2009). Finally, medical 
technology has been evolving very rapidly (Classen, 2009, Busse et al., 2009), increasing the 
already high complexity of healthcare and leading to an increased need for the managing of 
large amounts of information (Haux et al., 2010). 
 
This is a significant challenge: managing this information is particularly difficult in hospitals, 
where to date there has been a very distinct labor division with a high level of specialization 
in different disciplines and a tendency of minimal structuring as well as a high human factor 
 
 
 
 
effect (Kriegel, 2012; Schult, not dated). According to Kriegel (2012, p. 24) the partition of 
supply, demand, performance, consumption and financing of the different partial services as 
well as the separated market control of different stakeholders such as patients, health 
professionals and funding bodies have resulted in inefficiencies, lack of transparency and 
misallocations within the healthcare system and have led to a lack of information and 
information asymmetries between the market operators, as well as insufficient allocations of 
costs and benefits. 
 
Dealing with these challenges, hospital managements have started to realize what Klaus 
(2012) outlines: that support processes in hospitals will be important in the realization of 
potential savings and that the impact of the non-medical services (infrastructure / facility 
management), whose costs amount to 30 - 40% of total costs (Abel, 2009; Abel & Lennerts, 
2006), is very high in terms of helping to solve the current problems. As a first step toward 
becoming ready to systematically empower Swiss hospitals with the help of an effective and 
patient-oriented non-medical service package, a service allocation model for non-medical 
support services in hospitals was set up (Gerber et al., 2014). During the development of the 
model, it became clear, that resource management plays a major part in increasing 
effectiveness and efficiency. But unlike other facility management (FM) areas, there seemed 
to be very few methods and concepts of how to systematically handle the issues of resource 
management. This paper therefore shows different potential approaches to developing 
possible resource management approaches for non-medical resource management in hospitals. 
 
Service Allocation Model For Non-Medical Support Services In Hospitals (LemoS) 
According to the service allocation model for non-medical support services in hospitals based 
on SN EN 15221-4 (Gerber et al., 2014), the services can be differentiated between strategic 
management services, management support services, non-medical support services, medical 
support services and medical core services (see Figure 1). In the model, the 
facility/infrastructure management services in hospitals are comprised of all non-medical 
support services, excluding management support and patient management (see Figure 2). Due 
to the lack of other suitable models in other countries or other industries, LemoS was set up 
from scratch, taking the well accepted norm SN EN 15221-4 as a reference. The goal was to 
have a systematical basis in order to have both, a clear understanding and transparency of the 
services offered in the non-medical area as well as having the possibility to establish financial 
transparency and systematical solution alternatives. The model is currently being circulated 
for consultation among relevant and interested parties in FM and healthcare. The final version 
is expected to be published in the beginning of 2015 - first in German and then translated into 
English and French. 
 
While having been able to delineate most of the sub-services by the means of iterative expert 
meetings and guided interviews with both norm and hospital FM experts, the service 
“resource management” was mentioned as an important non-medical support service but has 
not yet be clearly defined on a broadly accepted basis. It therefore became apparent that this 
topic has to be separately researched in-depth to find a clear definition of the service as well 
as methods to handle it systematically. 
 
  
 
 
 
 
 
Figure 1. Service levels in hospitals 
Source: Gerber et al. (2014)  
 
 
 
 
  
Figure 2. Allocation model for non-medical support services in hospitals based on the SN 
EN 15221-4 norm (LemoS) 
Source: Gerber et al. (2014)  
 
 
 
 
Importance Of Resource Management In Hospitals 
The importance of resource management in hospitals can be derived from the results of many 
studies. Kriegel (2012, p.4) emphasizes the fact that the effective provision of resources in the 
wards and for the staff is one of the major value factors in hospitals. Fischlein & Pfänder 
(2008) add that only those hospitals that provide at least the same service as their competitors 
but with less resource usage will survive while Busse et al. (2009, p. 17) point out that the 
financial surplus needed for future investments can only be generated by an effective 
application of resources and Kriegel (2012) and Marsolek & Friesdorf (2009) specify that in 
order to improve the performance spectrum, the focus has to be laid on the adept combination 
of resources. In terms of modern healthcare controlling, ZfCM (2008, p. 217) clearly states 
that resource management is an absolute must, especially taking into consideration the 
increasing scarcity of resources in the future which makes demand-actuated supply of 
resources particularly important in order to avoid materials and personnel shortages (Klaus 
2012). Another aspect is brought up by Pocsay & Distler (2009) who state that patient care 
has so far worked due to good education and motivation of the staff, but that the service and 
resource allocation have often been inefficient. Finally, Oberender (2005, p. 56) emphasizes 
that the efficient application of resources in hospitals do not contradict the provision of high 
quality. 
 
In addition, Dannemeier et al. (2009, p. 281) predict that in the future, the only way of 
improving healthcare organizations in general will be by implementing more IT systems. 
Schult (not dated) says the same thing about IT-supported hospital resource management in 
particular, and Haux et al. (2010) mention that professional IT-supported information 
management is the source of higher productivity, quality improvement and cost cutting. Many 
companies and hospitals already have Enterprise Resource Planning (ERP) software 
implemented and in use. Nevertheless, unfortunately it seems that real resource planning is 
not being adequately undertaken. Mertens (2001, p. 183) explains this situation by the fact 
that ERP is a very inadequate term due to the fact that the software applications mainly deal 
with business processes and not the resources themselves or their planning. Especially in 
hospitals, there seems no adequate, integrated and holistic tool for IT-supported resource 
planning at the moment. Therefore, a parallel empirical study is currently being conducted by 
the author with the aim of investigating the requirements of IT-supported non-medical 
resource management in order to set a starting point for further developments in collaboration 
with software providers. The results of this study will be published separately. 
 
Attempt to Define Non-Medical Resources in Hospitals 
As mentioned above, the exact resources which have to be included in the future definition of 
resource management in hospitals, have not yet been empirically researched. According to 
Businessdirectory (not dated), the definition of resource management reads as follows:  
“The process of using a company's resources in the most efficient way possible. These 
resources can include tangible resources such as goods and equipment, financial resources, 
and labor resources such as employees. Resource management can include ideas such as 
making sure one has enough physical resources for one's business, but not an overabundance 
so that products won't get used, or making sure that people are assigned to tasks that will keep 
them busy and not have too much downtime.” 
 
When searching for different forms of manageable non-medical resources according to 
LemoS (Gerber et al., 2014), the following characteristics were found in the literature: 
- beds 
- devices 
- rooms 
- infrastructure 
 
 
 
 
- portfolio 
- area 
- energy sources 
- nourishment 
- linen/clothes 
- non-medical consumer goods 
- investment and assets 
- communication 
- non-medical staff 
(Blöchle & Lennerts, not dated; Gansert, 2009; Haux et al., 2010; Hizgilov & Redlein, 2011; 
Kriegel, 2012; Mauro, 2012; Möhl & Klöcker, 2004/2005; Schult, not dated; von Trotha, 
1995) 
 
Trends And Problems In Healthcare Institutions 
When trying to find workable solutions for effective resource management in hospitals in the 
future, it is important to look at general trends in the sector in order to align the suggestions 
with other affected areas. Kriegel (2012) was found to offer the most holistic view. Generally 
speaking, he mentions the trend of business professionalization in the whole healthcare sector 
combined with an increasing deregulation and privatization of formerly public health services. 
Deriving from that, he predicts the development of an increased customer and stakeholder 
focused relationship stance and the realization of profit by optimized structures and process 
organizations. Furthermore, he forecasts more standardizations and modularizations in all 
hospital areas, more interdisciplinary interconnections, more globalization in the supply of 
healthcare resources and services and a continual development of pharmacological and 
pharmaceutical products, as well as medical-technological improvements. 
 
In coping with those future trends, the hospitals seem to struggle with several challenges. 
Raab (2001) mentions the fact that structures and organization forms are the way they are for 
historical reasons and that they do not match the current requirements. Johner & Haas (2009) 
refer to the different thinking and linguistic worlds of doctors, technical staff and economists. 
Kriegel (2012) explains that in the past there was a lack of transparency and measurement of 
performance and processes, leading to the fact that interconnections are unclear and therefore 
controlling towards more productivity and service orientation is lacking. In terms of 
healthcare IT, conhIT (2013) emphasizes the fact that the currently available IT systems are 
not able to handle the full complexity of hospitals. It becomes clear that there is a great need 
for solutions approaches for (Swiss) hospitals. 
 
Study Purpose and Approach 
Bearing the above mentioned circumstances and challenges in mind, the high-level objectives 
of more effective resource management is to create a basis for effective and efficient (IT-
supported) resource management in hospitals in order to render assistance in overcoming the 
great challenges that Swiss hospitals currently face, mainly to have 
- better cost transparency 
- better resource usage and thus higher sustainability 
- rational cost cutting steps 
- systematical investment decisions 
- the possibility of “balanced rationalization instead of mundane rationalization” (Marsolek & 
Friesdorf, 2009, p. 326-327; translated by the author). 
 
The focus of this paper, however, is to present and discuss concepts as well as theories 
applied in resource management in various industries. This is done for the purpose to learn 
 
 
 
 
about their potentials of being successfully applied in the hospital context; thereby not 
ignoring the interdependencies of the current challenges. 
 
To best learn about the different concepts and theories a systematic literature review 
was carried out in German and English resources. The focus was first of all on the 
geographical peculiarities due to the political setup of the healthcare system and secondly on 
the disciplinary interdependencies. The review was conducted on the topics of resource 
management in general and on the healthcare sector and industry in particular, as well as IT-
supported resource management in industry and the healthcare sector. In order to ensure the 
quality of the literature, only current and/or very specific primary sources by authors with a 
proven track-record in scientific publications was taken into consideration. 
 
Comparison Between Industry And The Hospital Sector 
Doctors usually oppose the comparison between hospitals and industry and conhIT (2013) 
admits that a hospital is not a car plant, but that with IT support, it has to be possible to plan 
the unpredictable to a certain extent, just as is done in industry. Busse et al. (2009, p. 16) 
specify that the doctor-patient relationship is just as well suited to the implementation of 
modern IT-supported standard processes with a customer orientation and with flexible 
structures as customer relationships in banks or insurance companies. And Oberender (2005, 
p. 53) compares companies in industry with hospitals by describing the same conflict of goals 
between the company/hospital internal resource based view opposed to the market-oriented 
process and patient/customer view. As Fischlein and Pfänder (2008, p. 31-32) depict in Table 
1, several obvious parallels cannot be denied. 
 
Table 1. Similar Success Factors for Industry and Hospitals 
Industry Hospital 
Fast production Short dwelling time in the hospital 
Little idle time Little idle time 
Low error and repair quota Minimal re-operation and infection rate 
No unnecessary transits at the conveyer belt No un-indexed double examinations 
Optimized stock Optimized capital utilization 
Few transports Few relocations 
Efficient production planning Efficient treatment planning 
Reduced space required Reduced space required 
Source: Fischlein and Pfänder, 2008, p. 31-32; translated by the author 
 
This comparison together with the trends and problems described above strongly indicate that 
the healthcare sector is now at the stage that the production industry was about 30 years ago. 
In the 1980s and 90s, there was a great increase in IT investments in almost all branches, and 
IT has been intensively integrated into the business processes over the last 20 years, thus 
changing the businesses immensely (Behrendt, 2009). In the healthcare sector, even though 
experts talked about IT implementation even at the early stages, the execution was conducted 
much slower than in other sectors (Behrendt, 2009). Walther & Becker (2009, p. 375-377) 
add another fact that differentiates industry and hospitals: even though both areas have the 
same high expectations towards secure and highly available IT services and software, the IT 
budgets in the healthcare sector are much lower, compared to other industries. According to 
the authors, the same basic technology is usually implemented in industry and hospitals, thus 
as less finances are available for IT in hospitals, it logically follows that IT staff in hospitals 
must be currently getting paid much less than their counterpart in industry. 
 
Looking at the trends, the current challenges and the particular situation of healthcare 
organizations, the assumption has to be made that just as companies in industry went through 
a change in terms of IT-integration in managing their resources, the healthcare sector will 
 
 
 
 
have to follow suit. Due to the apparent parallel, approaches of IT supported resource 
management in industry should be transferrable to the healthcare environment.  
 
Possible Problem-Solving Approaches 
In order to industrialize a hospital, Kriegel (2012) suggests several approaches, which have 
been implemented in the industry: 
- standardizing and modularizing every department 
- setting up a flexible system of service, support and infrastructure network 
- extending the target system from the purely specialized areas to a holistic view 
- introducing an overall service oriented view 
- completing a 90 degree shift from an organizational structure to an operational structure. 
Salfeld et al. (2009) suggest the switch from cost to profit centers while Hizgilov and Redlein 
(2011) recommend the more systematic spotting and deployment of synergies. Haux et al. 
(2010) propose a more holistic cooperation in the hospital as an entity. Nevertheless, in terms 
of resource management, those approaches seem to influence the implementation but do not 
offer a specific basis for combining approaches. 
 
One of the concrete models possibly suitable for resource management seems to be the Y-
CIM-model of Scheer (1994). The model combines the business oriented production planning 
on the left side of the Y shape with the technical oriented production on the right side of the Y 
shape (see Figure 3). 
 
 
Figure 3. Y-CIM-model Information Systems in Production 
Source: Scheer (1994, p. 2) 
 
Transferring this idea of combining a technical and a production stream to the hospital 
resources context, it is conceivable that two streams could here also be looked at in parallel 
with the non-medical service provision on one side and the collaterally necessary resources on 
the other. However, this idea would not include the corresponding medical services. 
 
With a similar idea, Kriegel (2012) describes the provision of factors of production at the 
Point of Care (PoC). In Figure 4, he combines the medical core processes (illustrated with the 
 
 
 
 
arrow shapes) with the resources provided during the process steps (depicted in the cubes 
labeled with V, I, P, M and T, representing “Provision of durables and non-durables”, 
“Provision of technology and space”, “Provision of information”, “Provision of staff” and 
“Provision of patients”. 
 
Figure 4. Provision of factors of production at the Point of Care 
Source: Kriegel (2012, p. 118) 
 
Taking this idea and marrying it with the Y-CIM-model described above, there could be 
another systematical way of illustrating the medical process on the left and the collateral non-
medical necessary resources on the right side. As depicted in Figure 5, this shows clearly the 
complexity of the interfaces between the processes and the resources. 
 
 
Figure 5. Resource management at the point of care 
 
 
 
 
 
Event Driven Process Chains (EPC) have been implemented in industry for quite a while. A 
specific form of EPC are the Clinical Pathways described by Rieben & Müller (2005) and 
Ollenschläger et al. (2005) as algorithms depicted as constructed paths. Oberender (2005, p. 
21) explicitly declares Clinical Pathways as a means of better allocating scarce resources. 
However, so far, only medical paths were drawn, neglecting the corresponding non-medical 
services and/or the resource accompanying the provision of medical services. Taking the 
suggestion of Drawert (2005) and Kriegel (2012) of integrating all categories of services into 
the value chain into consideration, this leads to the idea of integrating non-medical services 
and/or resources into the existing concept of the (medical) clinical pathways. One notion on 
how this approach could look like is illustrated in Figure 6. Instead of the simple process steps 
on the left side in Figure 5, the notation of EPC allows a much more detailed visualization. 
 
 
Figure 6. From the critical pathway to the holistic pathway including the resources view 
Source: adapted from EBmedicine (n.d) 
 
Another approach that could be further investigated is the Supply Chain Operations Reference 
(SCOR) Model (Supply Chain Council, 2012). This reference model’s goal is “to describe the 
business activities associated with all phases of satisfying a customer's demand.” (Supply 
Chain Council, 2012, p. i.2). The SCOR-Model consists of three defined levels: 
Level 1: Process Types (Scope) 
Level 2: Process Categories (Configuration) 
Level 3: Process Elements (Steps) 
all of which cover best practices in the categories of Performance, Processes, Practices and 
People in a systematic way, including questions of an effective and efficient management of 
resources on many different sub-levels. This model which is aimed at Supply Chain 
Operations could serve as a guide for developing non-medical best practice processes in 
hospitals including the corresponding management of resources. 
 
Conclusion 
As the above presented shows, industrial approaches of handling resources in a systematical 
way can indeed be transferred to the hospital context. However, this has so far only been done 
 
 
 
 
occasionally and not in a holistic way. It goes without saying that the existing industry models 
and approaches cannot be applied one-to-one in a hospital environment but have to be adapted 
which will most likely take some time and undergo several iterations taking the complexity of 
the hospital context in consideration. In addition, IT will have to provide supporting systems 
and applications - cooperation between the IT and the FM experts will therefore be necessary. 
In general, the presented approaches can help with the communication between medical and 
non-medical service providers as well as for a more holistic understanding of the very 
complex hospital system and thus contribute to improvement of service quality and efficiency. 
Looking at the fact that industry went through a very similar development as hospitals are 
now, and facing the fact that industry has been developing different successful approaches 
and experiences, hospital managers and facility management researchers should consider 
different existing approaches and taking lessons learnt into consideration. It seems that the 
idea of looking at the resources at the Point of Care, the extension of the clinical pathway idea 
to a holistic view as well as parts of the SCOR-Model are suitable bases for further research 
and developments. 
 
Critical appraisal 
So far only cases and debates in the German and English speaking contexts were reflected on 
and compared. Own empirical engagements are there to be planned and carried out within 
short. 
 
Outlook 
Several research teams are currently investigating the specific possibilities of the ideas 
outlined above. One of the specific research questions is the systematic integration of medical 
and non-medical processes combined with the resource allocation. Another topic to be 
investigated more in detail is the specific measurement of resources within the processes. For 
this purpose, an FM KPI model in hospitals is currently being set up. Once the mentioned 
ideas are all empirically researched and visualized accordingly, the different approaches can 
be compared and tested for their suitability for practical implementation through which they 
can then be validated. In parallel, empirical research on the technical possibilities of IT 
supported resource management in hospitals is being conducted by the author. The results of 
these studies will be published separately. 
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